Abstract. In recent years biological invasions have become a serious ecological and socio-economic problem for many countries. Invasions are promoted by anthropogenic activity which is broadly understood as well as the instability of ecosystems. It carries a number of threats, often difficult to predict. The effects of invasion are long-term and occur on many levels of life. They can very often contribute to the extinction of native species, thus reducing biodiversity. According to the concept of sustainable development, the protection of biodiversity, and thus the prevention of biological invasions, is a necessary condition both to maintain the variety of nature, and to further the economic development of each country.
Introduction
In recent decades human activity has became a major factor affecting the state of biodiversity of our planet. The rapid growth of human population and the increasing pressure of civilization have led to greater human impact on nature. Due to the development of transport, tourism and trade, many plant and animal species have spread beyond their natural range. The colonization of new territories has been usually accompanied by breaking geographical and ecological barriers. Therefore it has become undesirable, because aside from lack of benefits, it often brings a risk of disturbance to local evolutionarily stable biocenoses (Pimentel 2002) . In some cases it can have catastrophic results for local taxa, mainly when it comes to competition for food, space, light and other environmental resources. When this process is accompanied by a decrease in the biodiversity of ecological groups, we are dealing with a biological invasion (Richardson et al. 2000) .
In recent years biological invasions have became serious a ecological and socio-economic problem for many countries. Annual losses of global economy resulting from biological invasions are estimated at 1.4 trillion dollars (Pimentel 2002) . The enormous scale of this problem was the reason for presenting it at the World Summit on Sustainable Development, WSSD in Johannesburg (2002) . It is also a major threat to world biodiversity (Baskin 2002) . Increasing deliberate and accidental introductions of alien species, as well as their increasing harmfulness, is responsible for the escalation of this phenomenon (Solarz 2007) . The reasons for the increase of invasiveness can be found in the poor management of natural resources and the low resistance of ecosystems (McNeely et al. 2001; Wittenberg & Cock 2001) . Aquatic ecosystems are the best example of it, since they are weakened by pollution, extensive resource exploitation and progressive eutrophication. The unfavorable conditions for the development of stenotopic species leads to their elimination and provides an ecological niche for eurytopic taxa more tolerant of changing environmental conditions. They include numerous species of Amphipoda and fish (Pisces), which gradually expand their range. (Konopacka 2004; Kostrzewa et al. 2004; Jażdżewski et al. 2002 Jażdżewski et al. , 2004 Gruszka 1999; Leppäkoski & Olenin 2002; Grabowski et al. 2007; Bącela et al. 2008) .
One major contribution to the movement transfer of species outside their natural range has been the development of international shipping. Researchers estimate that on a global scale 3 to 4 thousand species are transferred in one day in ships' ballast water. These species often travel long distances and are released hundreds or thousands kilometers from home. This is how Warty Comb Jelly Mnemiopsis leidyi entered Europe (Shiganova et al. 2001a) .
Another reason for the spread of the invasion has been the stocking of reservoirs with alien species and material from other basins. This deliberate action is often financially motivated and does not take threats in to account. Mainly species with economic importance are introduced. Examples of species which were deliberately introduced to Europe are: Brown trout Salmo trutta, Brown Bullhead Ameiurus nebulosus and Prussian carp Carrasius auratus gibelio. It happens that with stocking material undesirable species are introduced, i.e.: Topmouth gudgeon Pseudorasbora parva, which was brought to European waters along with fry of Asiatic cyprinid fish (Grabowska et al. 2008) . Intentional introductions also apply to some crustaceans, such as Louisiana crayfish Procambarus clarkia or Signal crayfish Pacifastacus leniusculus, which were brought to Europe from North America (Holdich 2000; Gherardi 2006 ).
On a smaller scale there have been invasions as a result of fish escaping from farms or released by aquarists. Recently however, the number of tropical species even in Polish waters has increase (Grabowska et al. 2008) .
The more favourable factors of biological invasion in aquatic ecosystems are: the increase in temperature, salinity and water pollution (Carlton 2000; Jażdżewski et al. 2002) . Their action can be harmful to some native species, while benefitting alien species (Kostrzewa et al. 2004) . It is worth mentioning, that aquatic ecosystems are more sensitive to abiotic agents than terrestrial ecosystems, and therefore biological invasions there occur much more frequently (Sorte et al. 2010).
Risk associated with invasion of alien species
The appearance of alien species always confronts us with the problem of their impact on the ecosystem. In fact, only a small number of introduced species is able to settle down and reproduce. Even those who manage to overcome the reproductive barrier, are usually not a threat to native flora and fauna. The danger arises when alien species become too expansive and begin to adversely affect native wildlife.
The ecological consequences of a biological invasion might appear at different levels of life organization, ranging from genetic changes in population (Ayres et al. 2004) , to changes in the functioning of local ecosystems (Meister et al. 2004; Albins & Hixon 2008) . Often those changes a have long-term character and the final outcome is difficult to predict. An excellent example is The Lake Victoria situation, connected with introduction of Nile perch Lates niloticus in 1954. As a result of predator activity, within a decade over 200 endemic fish species have disappeared forever out of the lake (Barel et al. 1985; Craig 1991 ) and the ecosystem of the lake has radically changed (Bwanika et al. 2006) .
The degree of risk associated with biological invasions depends largely on the interaction between alien and native species (e.g. competition, predation, hybridizing). Usually allochthonous species compete with related indigenous species for food and space, thus they contribute to the displacement of native species from their natural habitat. Crustaceans are considered particularly dangerous competitors. As shown by Grabowski et al (2007) and Gruszka (1999) that not only can they gain numerical advantage over the native species, but they can also successfully replace them. Examples of water reservoir dominated by alien crustaceans species are the Vistula Lagoon, The Szczecin Lagoon and the Bay of Szczecin. There are many species like Dikerogammarus haemobaphes, Pontogammarus robustoides and Gammarus tigrinus.
Another extremely expansive invertebrate, capable of mass colonization of European waters is the Warty Comb Jelly Mnemiopsis leidyi. History shows that the occurrence of this species in seas of the Ponto-Caspian region, especially in the Black Sea and the Caspian Sea, has resulted in an imbalance of ecosystems in both seas. The high density of the Warty Comb Jelly combined with its rapacity has contributed, decreased the abundance of planktonophagous fish and the predatory fish feeding on them (Shiganova 1997 (Shiganova , 1998 Shiganova et al. 2001a Shiganova et al. , 2001b . Fishery losses caused by the decline of the number of beluga sturgeon (Huso huso) are estimated at about 500 million dollars annually.
The Fish-hook waterflea Cerophagis pengoi may have a similar effect on aquatic ecosystems. According to some research, the mass appearance of this shellfish in the waters of central Europe (including the Baltic Sea) has contributed to the decline of fish stock, as well as significantly reduced the number of other predatory species of Cladocera (Kotta et al. 2006 ) and copepods (Lehtiniemi & Gorokhowa 2008) .
As well as crustaceans, large expansiveness is characteristic of some alien fish species including Round goby. Over the last thirty years, this species has successfully populated the coastal areas of European seas, i.e. the Baltic Sea and North Sea. As an aggressive predator it competes with native fish species for food and habitat, thus it may contribute to the reduction of local fish stocks (Sapota & Skóra 2000; Corkum et al. 2004) .
A major threat to the biodiversity of aquatic ecosystems is the hybridization of alien species with native species. Especially susceptible to hybridization are fish which do not have sufficient mechanisms for reproductive isolation (Olden et al. 2004) . As a result, hybrids, which might gain advantage over native species, are formed and increase the success of the invasion. Such a situation occurred after the introduction of Brook trout Salvelinus fontinalis to reservoirs with native Brown trout Salmo trutta (MacCrimmon & Campbell 1969) . Crossing between both species of trout produced sterile hybrids, as a result the population of native Brown trout decreased rapidly. Similarly, the introduction of European Rainbow trout to the rivers of the United States has resulted in the loss of a distinct gene pool of salmonids, with the result that five species are in danger of extinction (Olden et al. 2004) .
The negative impact of alien species results also from the fact they are a potential source of many diseases, to which native species are not resistant (Dobson & Foufopoulos 2001; Vignon & Sasal 2007) . Those are largely parasitic diseases, causing significant losses in the fry of native species (Pojmańska & Chabros 1993) . a prime example is the situation associated with the introduction of Baltic salmon infected with Gyrodactylus salaris to Norwegian waters with Atlantic salmon. The translocation of the parasite to Atlantic salmon fry has resulted in the death of 90% of juveniles and almost the total disappearance of adults individuals (Johnsen & Jensen 1991) . a similar case has occurred in North America where, along with nonnative salmonidae Myxobolus cerebralis was introduced (Bartholomew & Reno 2002) . As a result, the population of hosts rapidly decreased.
Invasions of Asian fish have become particularly dangerous for native aquatic ecosystems in recent years. The introduction to European waters of Pseudorasbora parva, Anguilla japonica, or Ctenopharyngodon idella, has contributed to the spread of many parasites. The following species have been brought: Spherotecum destruens (Gozlan et al. 2005) , two tapeworms of cyprinids Bothriocephalus acheilognathi and Khawia sinensis (Pojmańska & Chabros 1993) , or attacking eesl nematode Anguilicola crassus (Morozińska-Gogol 2005) . Theirs presence can cause great damage, mainly in fish farms.
Beside fishes, crustaceans are also important vectors of foreign pathogens. These include invasive species of crayfish and crabs, which have colonized water reservoirs across Europe. One of them is Louisiana crayfish Procambarus clarkii. As a vector of a dangerous fungus Aphanomyces astci, which causes the crayfish fungus plague, which is a serious threat for native European crayfish. It is also a host to flukes of the genus Paragonimus, which are potentially dangerous to human, therefore limiting its coverage is very important (Choi & Hwang 1980) . These examples show only some of the effects of biological invasion. Regardless the scale of the problem they are a serious threat for biodiversity, health and economy.
Summary and conclusions
This data shows that biological invasions are a particular case of settling up an organism outside its natural range. Invasions are promoted by anthropogenic activity which is broadly understood, as well as the instability of ecosystems. It carries a number of threats, which are often difficult to predict. The effects of invasion are long-term and occur on many levels of life. Very often they can contribute to the extinction of native species, thus reducing biodiversity.
Sustainable development, the protection of biodiversity and the prevention of biological invasions, is the necessary to maintain the variety of nature, and to further the economic development of each country. There are a number of legislative provisions governing the prevention of the introduction of alien species. As those provisions do not fully protect from invasions, constant monitoring of aquatic ecosystems state is important. This allows the fast identification of threats and appropriate action. An other important element in the fight against biological invasions is the increasing environmental awareness in society. The problem of biological invasions is usually underestimated due to the lack of obvious economic loss. In some cases the presence of alien species is seen in terms of profit and financial benefit (fish trade, aquaculture). That is why social campaigns which reflect the effects of biological invasions for the economy and environment are so important.
